Gene expression from recombinant viral vectors in the central nervous system after blood-brain barrier disruption.
Direct intracerebral injection of recombinant adenoviral vectors within the brain parenchyma or the ventricular system results in a limited volume of distribution of virus, as demonstrated by transgene expression. Global delivery to the central nervous system may increase the use of these vectors but only if the viral vectors can cross the blood-brain barrier and result in transduction of the underlying cells. This short-term study examines whether osmotic disruption with mannitol can result in sufficient opening of the vascular endothelium to allow for passage of replication-defective adenovirus containing the Escherichia coli beta-galactosidase gene (lacZ). Virus was injected into the carotid artery of rats after blood-brain barrier disruption with intracarotid hypertonic mannitol, and the animals were killed and analyzed after 4 days. Histochemical analysis and electron microscopy confirmed expression of the E. coli lacZ gene in the pericapillary astrocytes of the ipsilateral cerebral cortex and deep grey matter. Furthermore, the extent of gene transfer and expression correlated with the degree of barrier opening, as measured by Evans blue staining. Transgene expression was not seen in control animals that received intracarotid saline before recombinant virus injection. These data demonstrate, for the first time, that blood-brain barrier disruption can allow for the delivery of functional viral vectors to the central nervous system.